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Includes & group of heterogeneous disorders of 
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to total hasdioap* 1a India* it is the second 
eeoooso et e mma o of ortppliaa in childhood § after 
f#Xi#t with on approximate laclAoneo of 1*4 for 
1000 pepwXatiem* this bmqi that nearly 1 toby 
mt of every 200 live births is berm with braia 
dosage* In o survey it woo observed* that out of 
every 1000 patientsi attending out patient department 
of pediatries* asorly two worm suffering fro© 
cerebral palsy (Prftbskhur sad Hussar 1981)* 

the iaoidonee of ©©refer®! palsy is iaoraasiitg 
«t so alanaisf peso* ia developed, as well os develepin® 
or waderdewelopsd o su at r i e* (Brow© and Fulford 1934)* 
fee bssio reasons ar# responsible for this rising 
iaoMeme* in developing ©r under developed countries » 
firstly the poor obstetric facilities available ia 
rural and remote areas* where even the olid cbstotrlo 
•osplleations eotOd not bo ■ e a s ge d suitably* «®d 




gasoMly to© topiwtog standard of imttil nurseries 

to afflusnt elitos tours asst nl aero low birth 
weight and »iek kbits or# being stood* But to 
developed oouotrleot letter reason it solely resposv* 
•iblf for rising tooldoooo (Brown end Fulford, 1984}* 

t Jurci stunjf w 4 mhpvwVul 

palsy, dates bosk to tot# sixteenth century* toen 
Little* to bio fatotertool article bold to® obstotrto 
footers responsible* for tbo causation of sorobrol 
palsy (little* W*J* f 1961)* Since toon several obstotrle 
«y^ portootol footers bod bee »* 41 ei^saed os tbs 
osMso ttoo or predisposing f»stor®| to# t syorto iit ones 
ore • pr otto tyrltv* Birtb asphyxia* Birth tranMu 

JP^ tor W vvw* tut-ww ^jp- jap? ■00 'dg <Bgw4^P'-wP K JBp Ww* OPV J *w : ^P t -W,tp pqFtoP ^PtoUBdlppwW'WW sBF 

LBV * bdbies* 

fhi| ho *! |.ging been o disputed point tost 
toot is tbs jMoctoyo QffQ of psrMosot hrmto d osag e 
for too causation of cerebral palsy* Forlstoto ot 01 
fired 0411 jpg; of otoQ B yesrs tor too poswofeoot 

brain 4mmm to ooeur (Forlstein ot si* 1995) * But 
still lotto tbs Aowdson Acodsnqr of otoobrol palsy 
lowered this Halt to fivo years of ago (Bools end 
HiU f9@0}» 
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Aiigwiit of eorebrel palsy Is clinical, 
ftetients present with delayed mils atone® tadi p oriaatal 
history usually rovool mm sbnoraality olthor boiero# 
during or after delivery. Tho neurological esoaiaotioii 
rsvesls xxppm r aster neurone signs, with or without 
atusoraal mQvmmta* Host of tho patients also feavo 
mm associated defects Ilka epilepsy, Motel retardation 
or preplans related to speech, featuring* vision or 
feafeavlour, 

%il«pay is one of tho ooamoMst associated 
profelsros In patients of cerebral palsy, The incidence 
of epilepsy In cerebral palsy is nosh higher than that 
In general population. While 7,3 per 100(1 children, In 
gMwPBui llfi§ WUTWmP fiPStt %«UHyUHWtK0 

wad Sohgnl* H t I960) t shout 20- W patients of 

1904 ). 

Mmww IPST Wf^ Wmmm «§*wil Jail wde 

p aram o unt laportsneo In patients of cerebral palsy 
as it adds further to a crippled baby* Weroever, if 
aaii i i* ie eonttfoUsd further brain denars io stloaat 
avoided (Lennox* 1942 and Vaterlala* 1978), Sons 
patients with spilspsy are eieilagnesed as suffering 




when %m feet they Imv® other preblents vis* pseudo- 
saisure* lad other disorders siauletiag epilepsy 
(welter, *?• 1W9) e*g, Breeth hoMing spells, stokes* 
odeas syndroee, oerotM sinus syndrose end other 
cardiac dysrrhytkmios f syncope, algreine, vertigo, 
narcolepsy, rags-reeetlou, penis * attacks and eaotional 
out burst a* On the other herd only ebnonael behaviour, 
mmet.lm.mt, can he epilepsy, as the a&tlsoimdssnts, vfeicfc 
mm mt free iron side effects, if started, trill hews 
to be given for e long period, the diagnosis of epilepsy 
should be definite, however entleeavuleent, like 
iMUfelturetae further & hveerklnet le Wbv «©rse« 

-kw flSW WffflP WIMP 1 ' w® , HfR'T8^F J wPftr W™ “ Mr W 1 1 yWW'WP WWpi f||WlW wss «f tSUP vSW® W SPS PfV SJ^r 


Though the diagnosis of epilepsy is usually 
clinical but during the state of dll sane. Hie electros*** 




1« To find out the incidence ©X epilepsy 
isa cerebral pair/* 


2* T© find mat various aleetreeneepltele* 
grephie ©baoffMiUtt#© la peilmiis ©f 

(WMIpU pmJLmy^ 

3* To ©at##«ri*«& than© «te»x«©liti©© as 
par ©all defined lUNralogleal subtypes 
of cerebral palsy* 

4. To ©osralet© the alset ieensephal agraphi a 
sbooimaltie* with ellalcal epilepsy* 

5* To correlate the DavalopseiitaX • uueHmai 
with £EG ahaonalitlea la cerebral palsy* 


*♦#*♦*#***♦•#* 
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Mill IttAiMNrjf {kCSPfl&TftX JM&Qf *• MMPNl UMI 
* Mottoy Aid* tm Ms M*t»Mo*l treat!®** WUImi 
t%lm Uttl* (1964) for th® first tlm gar® ft Monr 
doearlptloa of ftonfeaftl f®l®y «ad not*d It* relation 
with yrintur* birth* difficult labour* and MdMM 
Injuria®* during pavturit* am* mm mwltmr oorfctr® 
had also d>— rib ® t ft®®#® of oor i tetnt l polar- Andraf 
(1741), BolfoOh (1323) tsA Bolxao (1460) # futtod by 
Ooiilar (1924). tteSntt (1WI) ««f«rtid 1© mum of 
lafiotllo li— tfOoilif aft© »inly ®h*o®d blood on Hi® 
convaacl ty of teola in ®»®h mm* Ommrs (ItM) tfemigfct 
that mate mma of ©arthral palsy woro dn® to brain 
as»aa#fe at Mr in* ',-r«ua \1S57) ©onaidaroa the etifitafy 
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The ancient terminology ©f ** Little’s disease, 
thus originated st that time* But ths whole concept 
of this condition has undergone complete metaaerphoale 
slues then, and now the ter® cerebral palsy ha# been 
universally accepted to denote brain damage during the 
phase of its developeent* It was In 1930 when Wntrep H* 
Phelps, grouped various fora® of this condition, 
under e ©©seen holding* He coined, the tern cerebral 
palsy to indicate that ccnsnen denominator is a 
paralysis (Palsy) due to Mp&irmmt of central nervous 
system (Cerebral)* the old terminology of ’•IdLttlo 1 *** 
disease* is Just one aspect of related disorder m& 
mm la synony® of cerebral diplegia only (Illingworth 
and Poland 1938} • 

mmmm 

Several attempts had been aide to define 
the complete syndrome of cerebral palsy tat mm 
tied been successful, dm to diverse etiologies and 
manifestations* Ibis had long been a disputed point 
that what is the mm&mm age of permanent brain 
damage which can lead to cerebral palsy or in ether 
word*, till what age does ttie tain g rm as cexobral 
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palsy occurs during the phase of brain* a devel opaant 
only. Farlstaln at el, (1956) set the Unit ©f sight 
years, earlier which if try thing goes wrong with 
wturlmg brain mj terminate into cerebral palsy* 

However the Aaarloen eca&eay ©t cerebral palsy las 
arbitartly fixed years as the upper limit for brain 
d«ag© to occur (Down and Mill, I960)* 

low and Carter (198®) defined - cerebral palsy 
as a group of diverse non* progressive syMroae® 
effecting brain, manifesting as Impairment in no tor 
functions and preauaed to have bad their onset during 
gestation, during parturition or in childhood* 

According to Frebbakar and Kumar (19t*3) cerebral palsy 
is a persistent but not unchanging disorder of posture 
and novenent due to dysfunction of brain, present 
before its growth and development are oonpleted* However 
cerebral palsy is not a static ©©edition and its 
fi pattern changes ae brain saturation continues 

throughout the childhood, resulting in dynsaie clinical 
pattern despite a static pathology (Broun and Fulford, 
W*)* 
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lacioaicr 

Cases #1 eorabrel pal; sy ©onstituto O.S8% of 
too total admission to padlatrio iwpA ana form o*2& 
of total out pationt padlatrio on®#® to frail* 

(Srlalwuto *t al«» 1979)* 

Th® imtemm* of c«r®l>ral palsy Is highly 
wriable *s It isptois entirely ups* too owilabiilty 
of abatotri* faellitlaa* meio-mmmmic arai maltural 
status of tfea population uator study* Its laaldanc® 

Is imrmmine basically in® to too rossora- 

Firstly iaprowlBg standard of neonatal twtoraalw oar® 
u-.it® ail ©wr th# wvU and Sorcrdiy pruel to of rrr- >«r 
obstetric our® la rawtt areas of ©radar iwaloptd and 
developing oountrloo (Brow® «M Jrulford. 1984). 

Its laaiOsRe® tori** fit® 0.6 to 6.0 p#r 
1000 Uto birth* aooordiiif to torlous otui&oo* According 
to a report of Clfea Vmm&Mm (197*0 to* ptwalaisoo 
goto of ootofereX palsy to Britain Is 1-2.4 per 1000* 

Uto Otorefl •toss ago Indiana* is around 2*9 par 1000 
Uto births (Brown awl. fdJord, 1984}. Calculating at 
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an average tote of 2 per 1000 Uvt births, with 21 
million births every ysar in our country, stilly 
42,000 mw tftati of cerebral jjslsy are added every 
year to our population (Prabbabar at al., 19&3)* 

the condition is Mid bo bo slightly ware 

wfwii jji mum mx* imumi iMit niiiw *v pdi**M§ 
but spastic jwpapleils is war* comoo la feeales, 
with males f aaala rati® of 4?t53* this difference 
could Ins because of the foot that apastic paraplegic 
is war/ canton in prcMturos who ere more cosronly 
fancies (Parlstein ot al,* 1955 ) ♦ In India fbo mm 
rati® reported by Shaw® ot al., (1991) w#9 30t23* 

Sine© the tin* of advent, attempts mm 
being mule to classify various types of presentation# 
of cerebral palsy* First attempt in this directiofi mm 
madm by pcrlatcln at el*, whose elaealfication with 
relative frequency l« as follows (Perletein et al., 
1933)* 


A* Spent! .©- Type *»** 

§ 8 * 

hwaiplngi* — 

55 % 

caowtriplcgia *»•» 

zm 

F«r®pXi^J a **— 

17 % 

tnpjiini «*"*« ** 

3 . 7 % 

Bomplegia ~ 

0.314 

B* Oycklnetlc Tycpe 

2K4 

c* Atactic type **»"* 

4 # 

Aiwthar detailed eltaelf lection vaa pnMlneaA 

or© yaer later **? "alf at* In*n» 



I.HoUplagia 

-Ri*ht 

-E3H 

ItlUiM Hanlplagla 

^nf'lTtlCffflt 

an 

•HypfttaoiC 

•Paiwplasla 

•Opataal* 

-friplegic 

•%astlc/r4.ild 

-fCtWkfltfl® 

A«Ataxlc Diploic 

«4Nnrc|4«fl# 

-Hypotonic 

-triplegia 

*%aafci« 

-*@trcpl#ile 

5>ta*ia 

■^PyyUwBt Wttfel 1. 

OaUataral 


•BIlKtml 


-Dygtonio 

*Qm?m M 

m AtisotoM 

•Ttmism 

jiTiriiiinr 

**■’•*»*#» 

7,MiaM4 


•Konoploii© 

•Hfeipltgle 

•Irlplifii 


tli« wont ualvor sally accepted elasslfleetloB 
is that pr©4\ie«d fey Aaarioan 4es4«y si tirribral palsy 

*m Bin, 1900 ) 1 * 

A»fypo of Motor 44«ord«r * 

Ci) Spasticity 

(11) Rigidity 
C ill) Athoto si 0 
<lv)AtSXl« 

C’yi)Hypotonia 

(tll)Hilsd 

MMrtmlcttl Blatrifeittloa * 

(i) Totra plagla 

(U)Paxaplsgla 
(iii)Triplo*ia 
(Ir)Doubls ilMip login 
(o)Ho»ipl#?ls 
(vl) 1 t»M 9 l«ftia 
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C~Dogro# of Sovority • 

U) .XLd 
(H)Hod«roto 
CiH)3w»r« 

Tho distribution of difforoot typos of 
©ormbrol palsy bad boon quit® wrlable. Soon ©ft©®* 
Porlstola #t «l»t 1955 (mb©**), 3©1 ©mmmmr 
SbotMrortt produeod following fipuros (8oloaM>eu§«& 
mo© Skatvodt*, 1955) * 


1- SPASTIC 

95.* 

H^slplogla ) 
Monoplofim ) 

m.m 

Others 


*• fwm ATWBTOS 15 

14*15$ 

5* Furs A toads 

m 

4» K!x«d 

25*t« 


i 

(» t 

’Vi 

st 

I 

i; 
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Imtwr M, at al. rtporfead mm pattern 

®t distribution but with slight different figures 

lm*mm § m. «t *x* f 1901)*- 


1* spastic 

®a.w 

•Diplegia 

45*3% 

-Hanlplegia 

34.a> 

•Other© 

19*9% 

I* Atfaeteld 

4,1% 

3* Ataxies 

0*9* 

4» Atonic 

$#«% 

5* Mixed 

?*3% 


mmm 


m It la mil that incidence of • 

eerabral i s*! m It correlated with 
<altte*y/birtti* Hi® etiology nay b# elaeaified Ant© 
prenatal* nbtAl end poet aatal oaws#$ wfeleti or© a® 
follow® (Gar*; arid Srivaatav*, 196!!)* 


. 



paraplegia* Faallial p&roxyisal c horeoe thatasla * 



U*> msami..*GEi mtmMX dm) tmm i 

cerebral diplegia to bo eaaaoaar in children of 
youngert, notbara and athetosis and mixed typo being 
oonaomer in children of older mothers* 

(ill) PARIfTi Skatvedt (195a) found a yery 
hlgb Incidence of ©erebrel palsy in first bom and 
similar was the observation of Garg aM Sri v® stays 
(1965)* But Saataaa and Deleon (1955) negated such 
a relationship* 

' Civ) mmmmsit Prematurity stand* out to 
be the single most common factor in the causation of 
cerebral palsy* Eastern at al« (1955) § Churchill (Iff 4) 
and Prebhakar at al» {1985) reported that tha incidence 
of prmaaturity in cerebral palsy la three to five tinea* 
'acre c ommon than the gspo r ct population* ' T he y all 
•oaarrais that nearly jrp cerebral paiaiso ohunrae 
are ureter®- at birth* A ©rematu re baby la nor® liable 
to birth injury* partial separation of placenta* and 
other type# of antepartum hemorrhage nay lead both 
to premature labour and foetal mmx&m thus laminating 
into oorebral palsy (dar* and Sriyastaya* 1965) « 
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(») MUMMuxazt a«* «t «i. d96j) 
roportod mrtm* mtmmt&l problons 1 Ika pro-* 
•elsapiia (16*9%), aatopartuo hturrhiii (11,3%), 
hyp t r t u ools, vaginal disohitrg® etc. (27,2%) 

Fabor (1947)' also roporied about 13% oaoea with 
history of antapartua hoaorrhag** 


(vl) 


U teeroatod Ineltfanaa 


of aultlplo progaaocfoa has boon reported by Aghor 
•t «a* ( 1990 ) 3 * 4 %, Sfcyh Jong ( 1953 ) 9 %, Sroofispan 
•t al, ( 1993 ) 7 ,«» Sbatrodt ( 1938 ) 6 , 7 % oat Garg 
at al* ( 1963 ) 3 , 6 %, 

B- Kmi CW3SS - atoponrtM. for .bout 60* (■^orlty) 
oaao®, Abnormality of labour It (plot oocuon 1st 
©orobral paloiod patlauta, Ilka prolonged labour, 
Brooeh daUvosy, Oops Prolap oo, twaafaraa# Ho, 
Caaaarlan tootion, pracipitat# labour, Aaooatatloa 






ot sl* (W5) found footal^dlatrocs to bo four 
ttooo mmmnm in osrobrol palsy thus* in controls* 

Borg «it ®1* |19fe3) rapertcd history of abnoroaltty la 
neonatal period in 3$ # *»PS of thoir patients. 

O * Xfeportaat postnatal problsat 

ossociatod with csraferal palsy in amlRiltli, 
•MophoXitls* Itemletonio* Tho inetdaoc* of mmm 
of postnatal origin is ooaoohors botwo on 105t 
(Forlstoln ot «1, # 1951) oat 20?*J (Illingworth* 195B)* 
Kltoho&l (1959) Pooordoe W such mmm oM Sort #t »1. 


(1965) observed 23^ pstioat# due to postaotlal imsitt 
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Individuals i a our country (Garf *t al* 1965)* Circulating 
umooniugatad Bilirubin in blood in the patients of 
hyper bilirubinsais gains access to blood brail* barrier 
and depositee la Basal Oasglia and oantbatHun* Anoxia 
further accentuate® bilirubin toxicity (21e»e»d*et*al * , 
1966). 

Witt* the exception of spastic h— tplegia, the 
lesion in m«% of oases of cerebral palsy la probably 
deeply situated in the esatre of brain, in the for® of 
dilated 111* ventricles as seam la pmeumc^enc^halegra** 
(Slntssdt v st al*, 1955)* The iatra cerebral hanorrhage 
(subependymal and intraventricular ) le seat important 
factor in apsatie diplegia of prematurity (Churchill 
at el*, 1974, Braun, 1996)* Three type of best© defects 
have been described sftlch either sot alone or .in 
combination (Skatrsdt at al«, 1955)* 

(i) Cerebral Malformations of genetic origin* 

(11) Cerebral dsvslspMtttal inhibition caused by 
damage to fetus la mbrpmle period* 

(ill) Cerebrsl dejaa^e incurred during process of 
birth l*s, anoxic brain Senega , 


Pathological studies m the other tend hove 
resulted la careful di scrip tion o t various cerebral 
abnormalities is patients with son progressive seurslogie 
disorder « and hsvs led to attempts, often highly 
speculative, at fomulatinjg their cause* A combined 
clinical and pathological approach has dcaoastroted t 
however, that a gives neurologic deficit mm. result 
from a cerebrel aalfsxwatlea of prenatal arigia, a 
destructive process of perinatal or early postnatal 
onset or nslf erection and perinatal trews acting In 
concert various* Pathological changes secs are (Heafces, 191'“) 
(a) Wide crrswl trenaniromsl degenerations* which 

vl dp spy- 'ewi' 'wipe < *W*ow ? wnini!r , 2PF w w.pwywdW 1 vpsr ^PWw^pS'Sis* w^wsmsw wgf vv vww-vpw 

nay he hilstlnlly symmetrical , involving 

N. 

tSM&MMO end several bcnixi stun nuclei vis* 
inferior colUcurii, superior olive and lateral 
lemniscus* 

JF %h| % ‘Wfcggyguft Mat *fr*% gSfe - entfa- j f fr h jMje, AfL t2| *# g ee , T| 

necrosis in periventiioular distribution which 
is accompanied fey astrocytic and microglial 
proliferation, ependymal loss and multifocal 
eubeertlc&l degeneration* 

Co) Watsr shed Infarction • due to sudden arterial 
feypoNsision mw&tm cortical infarction of 
those areas which arc supplied fey nest peripheral 



thm ohlM villi damage to the motor mechanisms 
ww&d bo expected to bare damage to other part* of the 
bmia as wall. Thus it to oeeoptod that tho #MM with 
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oo«twaieoti*» (irown and Fuiford* 198** 3arg at ax* 9 
1965). 

Out of oil tbas* fht wont significant 

la apilapsy as It la ananaftXa to trastamart* %ll«pqr 
In arntral pals&ad children ia dua to cerabrol trmmm 
(Woods* 1957) * Tii# ®w all iaoidanoa of «pil«pay 1® 
carabrsl palsy mriaa from 15# (Pirrle* 1957) to 
(Yaanart* 19*4). Tula flier# dooa not inelwA# 
convulsions du# to other prefelana* Ilk® fofcril® 
c@nve3..al»a* util® only 7*5 par 1000 children* ia 
iS#a#r«l population aitffar £*#• opllopsy (Kauahlk at al* § 
19®)* Cougar A*B. (1991) ©baervsd epilepsy ia 45$ of 
cerebral pelaled children wbH# Skatvedt* «t ftl«* (1955) 
2©*#£* Farlataia at al» (1955) 47# and Oarg at al«* 
(1965) reported that 23*4# patients ia their aorloa 
axparianaad epilepsy* ia their Ult* 




th&t spoetic are mm ttmmmCLf aflested by selxurea. 
Tt^y reported tht lipnrt* of 65%* 57% respectively# 
But It is will kaom thst epilepsy is ttaeesHMi 1 n 
fttheteid aal dlplegie pstisuts (Gibb cM Gibb* 1955), 
Gibb® *rt al* # 1965 arid Gerg «t %1## 1965). iecording 
t® Gibb* snd Gibbs (1955) seizures mm mm mmmm 
"her# (tin are sore cowoiiXy affected. 


Accordisf to type of seisure, all the workers 
had reported thst tread sal type leisures are the 


CM 


I MEffiBtt 




the is a mmXmmm 

mmmxemmt ei the cawatawtly varying electrical patestial 
difference hetman any tm paints on th* scalp or 
twtweeti mm point and att ia&ctiv® rtf«r«Bct alectrode* 
First ten *SG» recording ttis published hr Hm Banter 
(1929) although animal recordings had fcaeo wads long 
Before hr C®ton (1975) and Beck (1890), (Brlver «t al., 
1982)* it** basic physiol©»xy underlying tbs 320 la largely 
eakaasa# hut the electrical activity ia probably derived 
primarily fre» peat synaptic potentials is the dendrites 
of cortical tmmmm (Kileh, 1972)* the EEC has prevail 
pft ft llftftdRA w#l JPWf pSWAftBft 

©f theCtS* First recording ®£ huaan epileptic activity 
ws published. by Gibbs, Davis sal Lstyaox la 1f55 (Driver 
at al*, 1982 )* 

Pediatries ia an area ia ahleh MW has fMfh to 
contribute last ia which a sound knowledge @f tfm range 
of Em am seen ia neraal children ia aa essential 
prerequisite to iatespretatica* Such profitability haa 
lad tc a proliferation of Machines m& several types of 
aeekines via* 5, charnel or 12 or Id or to channel 



ploe l og of for clinical 

mlmtr&me^fi»£Q§F%®hy la tkcuaUy based m ame mmtamtMtA 
on ttm external awtmm of the ateull. Its 
MAt&amhlp to tho taitr^iai part* of brats la of 
©root practical import® ne* # tout oan not always bo 
•Mllf defined (Hellatroe* 1969) * Saweral types of 
electrode* had bees seed trm ttm to tiao t notably 
beetle olteUodos (ftevlt aft el* # I960). 
I^aaopMryoi#al electrodes (Hater at al #9 1964) 9 eolAar 
jmu£*$ msMtfto twmB wtmmmi la ©tatomt# pant* 
at «U, 1969) ooi haaoathssMsl electrode* (Lah tinea 
at al. 9 1970). But chloridatad alitor electrodes with 
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Introduce the oinitrjti possible iapedeneo and for til* 
Purpose Bentonlt* past* 1* gesexelly uatd (Kiloh *t al, t 
1932 ). 

«?fci* problen of elect reds pXaeeoant £ae been 
considered by* wsotig others, fepl^Ucee* *8io *ug|t**t*d 
tn 19SHS* * ay«t*a of OloetraA* fdyeeaMKt and illustrated 
their anetoaie*! pXaceswnt la relation to external afcull 
•ad the Internal cavities. He quoted tfettler 1 * fteuraaattteNQr 
to deltait the position of central eulcua and syttiee 
fissure* In the* report of euenltte* on uetheds of clinical 
eartartl oa la ®l®ctro«*so«pMlog»phy (1957)* In tfeldk 
the 10*20 abates of international fodoretloa no* outlined, 
itel oh 1* based on the ueasuriWNst free e lend. Mot on the 
Stcull, (Jasper* 1956). though this 10-20 mfwtm lie# not 
received universal occeptasoe* hut the advantages of a 
stane&ncixssu systcs far out %ioigho its snort ocMsiaga* 

there sere g*«*e tinivsrsei a ccep t an c e ef the 
eatbedelocy of £80 recording (Kildh «t *1., 1002), 

It shouM preferably be earned out la w«wte«Hl posture* 

- the contact resistance* of electrodes should lie «dnlatlsed« 
A callhemtion sieaedL, usually 101 uY« I* then reoardod 
■itiBiii t&naoualv on ell, cha nnel * end the seine adjusted 


tmtH each channel gives a deflection of 1 e». All 
iiiii oaehlaes have m Input switching unit, with a 
selector, wt iar«by ths technician eon cheese 
fr«« several prewired patterns and individual channel 
selectors whereby a pattern eon b® nut up at will* 
f!»«s# patterns of eomeetlon between electrodes and 
tha recording oh si w*o i.s art known as wantages* In 
aost Investigations, the use of a fair standard Montages 
Is sufficient, but In mm oases it will be neoeseary 
for additions! sontage to be used* Die type ef ajutages 
used la Sk& recording Ms a erltlsei influence on 
•ppoarenee of a record, oven when these are based e» 
standard electrode p lsnoeo nS* fhe Xntansatloaol Federation 
lias laid down following guidelines for design of 
aoatsges Cheaper, 195S) «• 

(1) Recording channels should be eenaected in 
sequence to rows of equidistant electrodes 
Mat Us sflUmg satfapo»posterior or transverse 

mmmmw* 

(H) The order of the charsnels* as read fro® tee 
to the battas of the recording paper, should 
la general be sueh that these recording few 


ftfls $ tf4« of the head mwm before those 
lecordisg fro® the loft* 

Ciii) Channels rooor diag anteriorly Should cone 
before those recording posteriorly* 

the Sims© in which the recording pen reproduces 
the voltage between a given pair of 

electrodes depend* upon the my in which tie mplif ter 
input leads are eenaeeted to then* Referring to those 
ss lead 1 and lead 2, the convention is that when lead. 

1 bocoae* eleetrenecstive with respect 'to lead 2, the 
recording pea ashes «n upwards deflection# In dlsgvs «» of 
nontaci** leads 1 eta drawn as full lines sad leads 
f as broken lines, so that the relative polarity of 
a particular discharge mr* always be deduced* If an 
arrow between two dLeetrodea is used to indicate the 
sense in which the &mmmk is sonneted* it should 
point Urea lead t to lead a. there are basically 
differed types of asatagea — Bipolar, unipolar and 
Average reference (liloh «t ml*# 19®t)« 

; - \ 

Bipolar aontages oesprlee of segaeatial linkage 
of ehanatiU along s®toro*postarlcr or 'transverse mm 
of e*ni«paeed oleotrodeo (deeper, 195®)* Bask damd 
is connected between a pair of active electrode# 
an the sc a l p sad records the potential difference 



dofloct in tppotiti diroctiona • a phnaanonon known 
a* W%mm vovornnla* fida gnproanat tfco paroMato of 
*a tariarlylnt focus, from vhort fho dlMtairca is 
©rlgimtJjsg * 


&aeh ohonaOl in unipolar aaata§oa raeevdn 
ImftMwm on* oetlvo olocrtroa* (load 1} on soslp and 
on® roXatlwly iadlffamnt oXoetmdo *Xs* vtwtm (load 2) 
Th® Xattor 1* oosmon to «U ©baaanla nod in tews 
ns tfco mmm® mi *rom«* Yardoaa niton of this mmmo® 
roforoooo nr* nr«» noo* 9 ®Ma or nock tie* lot unf ©m 
tonntoly * It in virtually imoM&U* t© find a irunly 
aautml mforonea, on thoy will pink up oortnin annuat 
©f oloeirical activity from adjaooat port* of brain# 
ted nay b* oant— inatni by a vnriaty of fioaiMsamferal 
potantialt# all of Uhlan mill ho ro§f st*r*& la OH 
ohaimeln for Uhitib tain olootrodo in mfomaeo (Kiloti 
«t «!** 1932 }* 


In an «fora§o mfar o nao noatago* oaoh channol 
meoxda botvona an olaotroi® Cvla load t) on nealp and 
a oonsoB rotoronot potantial (via load 2)* Tho ©o«»ob 


all the m ft m smlp to a eaawta point 

through high resistance ef equal wlwi* this ayaten 
w»» erigiaally tocrlMI by ©liner (1950) ant used 
by ©eld aan (1950) t after wtme it ia senetfiiae known. 

The usual stands *4 paractie* ia to record at 
a pi^ar speed of 50 m/mm and to adjust waster gain 
control io that tha pan erotirsiona fluctuate bitwen 
0.5 and 2 ana* If high veltege dischargea are anticipated, 
the gain taM be reduced to an extant that allows 
their Mae fan to be seen without distortion due to 
tteehanlaal restriction of pen deflection* (Kileii et 
al.* Iff®)* A disturbed or nontally retarded child 
if y mad sedation and. for which purpose drugs used 

are * Caiinel barbitoxw*, pheneberoifoae* l&efeloral 
pheneasn** ablorjuraMasliit* Triswpraxlne tavtaratat 
press®*!®© and paraldehyde (Kllch et al« t 1932). Xhese 
drugs thanaelvea also product effect on the ms tracing# 
like beta activity 1» tha t&m of diacreta runs or apisdles 
and typically at a fr a tn a nay of 1®-24 Ha* 'Mi activity has 
tmmtmmtml propcaderspea aad mrm or less aywantrieal 
(Braaier at al*. 1945). 



flso principal by vhieh * 

mmvtl li mm IaomI upon tb# frequimcy* stsplitud* 

oMabopo of wmm 9 of which it i* upon teoir 

tooporol Of otr lbo t i ra n y ami thoir 
rw&ofclHity to attain#* A® «s roeorfi eon#A»tit of 
mmpmmtm of ter## boolc klMi (EAXoh ot ol*» 1982)* 

Co) fhooo teat or# fairly eastlnuouo aai host 
ofton Itytfe o l col a, 

(b) Tfaoao tent oro transient* 

Co) ffeoao teat ooaprioo tMMks***Mt activity* 

ofooi ybto^ te# too proc«Si»F. blw## aro sitpor 
iapoate* 


is a natter of ecnvardaneo* ih® Sid frmmmmf 



U«i than 4 H* 
Mm then ® H* 

M3 II* 
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deite 

tb«t* 

elpbe 

’tit* 


« 

« 

i 

i 


14 Be ©imerds* 


4 poly rhytheic nteotd i® on® to tfhieh two 
or bar* ©leer rfeythoi© ere pretest* 

the tom polyoerphie refer® to irregular activity, the 
individual mv§« of mfcich ®r# of variable period* 

4 oononerphle mow of less then 80 snaee. duration 1* 

* tolled a spike vhsmit one that is ©f 00-200 
duration ie tolled o atmrp matt. She t^litud® refer# 
to pool-ftopaak tala* in jaV. usrsw It ie desired to 
torero tli® euaplitude of particular ©©stponetif in 
it ie preferable that On apj reprint# eooopolnr ne«te§e 
aheuld be need Ciioh et al* 9 


The %m mtmllf njspear® ee statoid like 
toot tom of varying fr© 4 u»©i®s in which the predominating 
freoueney ©ay be mm&ly modified by map footer#* far 
oaomple* opening end eleelng of the eyes* eteto of 
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destruction of brain tissue* This abnormality is 
©flea seen in tumours, hi to— s, strokes, localised 
infsetlma or oonMsioas of brain# In contrast, focal 
•pikes are in general, man floatations of irlftiae 
lesions or old processes taking souths or years to 
develop* Spikes are often soon with scars or cysts 
or less ©onaonly, slow* growing tumours# Focal lowing 
by itself or ooabiasd with spikes should, therefore 
aske the physician think about further studies (Lewis 
«t el#, 1977)* 

fta* Interpretation of £88 findings in 
children is often difficult because 'of wide races 
of patterns that scour normally at any one age# 

During neonatal period, the clinical and Mechanical 
state ©f the ©Mid at ths tiae of recording nay be a 
crucial factor in the toterpretatioa of results* isn® 
so, the yds sad. snMysis of g®0 data in newborns enables f 
©uite m accurst# aatlnatlon of gestational age to be 
aedo In prsasturlty (Dreyfus * ©rise#, 1970)* The £90 



traea^fttarnant % Dr syfua** Brl«ft« (1964)* 


Vartaa sharp wvti and ft* teapl axas begin to 
appaar during Amp at about 6 months of at# and Amp 
spindles my than also appear In front# ©antral regions* 
tfiougb tha&r fraquMnoy any be slightly lower than 14 Ha* 
typically mm in adults* During first tm months of Xtf< 
thara Is pragrtsftiva and relatively rapid ineraaaa in 
sol tag© of low frequencies in alart state and a tendency 
for these to bacons sort rhythmical* Tim dominant frequency 
also gradually Increases with age* 


At about 16 aoatfes* intermittent low fraquoncy 
alpha aoapoaants my begin to appear and thara aay ba 
quite a narked, reduction in rnrnmt of aacipttal activity 
on ayt opening# During 2«*6 yaers the S£C ia usually 
polyrhythaie* different component* waxing and waning 
independently of each other* Seen km 
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temporal and posterior ta a po ral region#* Thar# la 
* tendency for all aaaparanta to be coae aora evident 
over posterior part of heed as th# ehUd nature®, fro® 
5*15 yaara of ago the alpha frequency increases free 
8 to about 10 Hs la average subjeet* Zt eaant* 'em 
emphasised to® strongly that thla outline of mm 
a&turstloa from Infancy to adolescence la hut an 
average picture* that th® rata of a volution will vary 
fro® Child to child and that nany Children will depart 
xrwB jpe ut 4Bnar ©g# group# 

SSI J£ OMBMi MS 

ja«ctpo«ac#i!helogrepblc ibnerwlitlH in th» 

wm wKP9mTmJL $HUt#y m£N& fWf t UMNE 

attcept la tala direction was node by Par! stein at el** 
(19W) who recorded SEC* of 212 aonaaeutiwa oasts of 
cerebral palsy* Th ay reported teat th® incidence of 
SiO» abnereality «a 82# In eelcure group and 45$ In 
Ota selsure group of cerebral palate* children* 



ovMaet mimurm will not occur, th® eh«r imm haln® 
*i>proxlii»taly sight to ©n*t in favour of thoir , 


Om fmw lator* Cougar (1951) rooordo^ JJSG in 
OS c«r«br»l jmlaisG patient* and •ooeadod th® view of 
Aird and Cohan (*U>ve) that graatar th® severity of 
® l jflifl il InvolwaMnt* nor® narkod i® th® dvitottai a 
in SBC#* About 30*li of hi® patisnt® had abnormal ESG»* tracing®* 





in tba mmmt @f spindle activity v absence ©r great reduction 
of parietal laaap® in one henlepbere and alteration of 
normal frequencies fro® aid© to side* 





in ISIS la patients with asyuMrtrlesl clinical ^volvensnt* 
iIovhwsvos with or without spikes are cummn in 
h em ip legic » (32%) thus suggesting loeolissd cortical 
iiuaage. Tfcsy Observed latsarelislng EBQ in 47% of 
hemipltgics aad in 97% of their* totersltatioo was 
correct. Suppression of voltage production was a reliable 
localising sign in LJG according to then* 

Sans year in 196?* Gibbs and Gibbs performed 
^interesting study to predict epilepsy in osrebrel 
palsy with help of HO* While doing follow-up of patients 





Ht 4NMMMHMMI ♦## #•« ** ft *#4HMNMI ft * « «-••*•##«»*» «-*t 

KAISRUL AID METHODS 
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mtm ui Aim nmm s 


fifty patients «f tartans ty pe« «f cerebral 
P*l«y* attending the cut patient departasat cf 
pediatries or adaittod in padiatris ward, of 
Mslwiaai Inal Bad Medical College, Jhaasl, fro® 
fitptadtaer 19 ®? to August ip®* vox* Included to 
this study* Moat of the patients who were adalttad, 
had me associated eoaplicatlons notably epilepsy* 

«aw 

Detailed history easts Inin*? to oerlnaial 
•cents nos recorded Hon the nether ef every patient* 
Regarding .Antenatal history questions related to 
following events were oskeMlte aaasaagn&nity, 

Infections, aasarta, tosssii* of pregnsney, hypertension, 
diabetes, nelnutrltlon, «ny chronic eystenle illness, 
cervical laconpttsnce, pslybydraanis a/olisohydraaniea, 
aultlple-prsraeney, — siring , irradiation, drug intake, 
elderly or taiaagt nother, socio-economic status, 
uawed-nothers, Heeding P/V and prsasture rupture 
of sMMd>renes, The natal history comprised ef-duratlon 
of labour, ; node of delivery, birth tiaM, respiratory 
distress, breach delivery, «**t praeipltate delivery. 



Consul tlono v Jaundice, Soptleoolat hypoglyeoBlo, 
sioeA-Croup tmw fi t i htt l tiii eemronital one** 
■olio® and hospi tal twtlM any tlao during is at* 
natal period. 


Hlotory of neurological problems or any 
significant syalesiic illMii during infancy and 
childhood, upto the og® of § foorot was than ashed* 
vi*« Moniagltia* &neaphalitia f oaroferovaooular 
•eeMente or aaoapbalopatby* 


History of opHtpsy not obtained ta full 

detail tvm the Mother of the patient paying 
portieud ar emphasis to a«e of @is*et, frequency of 
eeismre*,, duration of each apiaode, precipitating 
footer# li*o fatigue, light* eoGtionel-upsetj 

iMMI Sf Ilium*#* sit ftgftt *QWW »1 mix m m^mn'km 

oat f sally history of eptlepey* Tho nature and 
duration of any anti mrm&tmftt drug intake wm 
also recorded* 


EiaMff W3)* 



leery patient ms ®»iaia«d in detail, paying 
©articular smphasis to the extent of functional and 
anatoMical neurological def ieiti UtMUl ity of fait 
or posture or mwmmt* Any iitaorsialitF in the si so 

and shape of the heed ms &lm looked for* The heed 
nlremtmtmm mm eee cured at the level of m terwsl 
me IpitaX protuberance posteriorly end supra orbital 
ridges eotertorly* the patient mm else eaoeiined for 
any ©ereheXXar sign and sensory deficit* 3v*ry patient 






rms&rdmS, is tvery e&eo* Only voutlat reoordiftff 
hi te in svtry patient «i potontistin® vas mt 
fm & ibln dun to obvious rosaon** About t»l£ nil hmr 
long msrd vas tsittn in cnrjr oast* ®r«ry raootd 
uas stuAlsd ss psr lot oar •nationally aecaptod eriterin 
glvsn by Kiloh #t al ff 1992* 


in tli# ond t findings wn tabulator suft 
data «art sMftyssd statistically* 






I 


NO. OF PATIENTS 



PERCENTAGE 





studied and following results were sheer* ©d»» 

The ege distribution ©f the patients 
wider study is shown In Fig* 1.11 patients (22 h) 
were upto one year of age while similar mmb@r of 


©f the aeries was seven aonths old* while the eldest 
patient was of ten years. 

Out of all the fifty patients studied* 
^'C4fv> were sele end t' 5 w*i 5e^1v‘* ’V.s 
the mle female ratio of the present study we© 1*t9 






the exact fcirth weight @1 the Mbit* could oat he 
ascertained as esthers did act few ee teer it* 





46 


& potlont® (4$) p eve history of severe and i'i|j 

prolonged 4a«adl®e # during early poetaatel period. ' »! 

Both were hospitalised during their ellaeat «*st | 

lie# undergone sRohexsge fcioaefua i o a while other ^;| 

couid not* though hie discharge record® rewealed j; j 

mrm bilirubin level of 43 mg% at that tiao* Ko m L| 

imk ■my aejer bi©o&*group ineoapeUbiUty. B 

. '■ ' • ■ '■"•■ * !< i 

font Feniagttic etiology could be 4iwown4 v}\ 

■■■ ■ ■■ 

if* 3 patients (6 p0 of the present study* Out of tha*» II 

1 patient bed septle aeningitis four souths back end jjj 

other two patient® had tubercular Meningitis* 411 |l 

wer» hospitalised during their allswnt* 1 

J 



etiology of 4 patient i {WA) could not bo 


stributlea of 'patients according to 
of cerebral Foley is shewn in Hefei 


type ©i actor disorder was 


its baloaged to 




ttOlpartaU 5 

t * 2 


patients *»* hoaiparesic, in vteteh 5 (10$) bed rtgtet 


5* Left 

INwIpiftali 

6. vAja&rip® r®*JU 5 






remaining 3 (&%) had left sided affection* 

5 (10r<) patients had spastic Guedriperesi* While, 

1 \2a) me h belonged t© Moaepnresi* and Tripamti 
types* The pctieat with <mr»pare*i» Ml upper actor 
neuroma eigne la left loner list only while triperetie 
patient had involveoteot of hath lower list* elongwith 
riaiit u n v #r limb. 

7 (14H) cases fctlongM to hypotonic group* 

They ell had hypotonia along with hyper-reflexte 
and extensor planter i^spoisae* 3 (W<) had diplegia 
affection while rmmlrAng 2 {1*0 feed Cuedrlplegfle 
involvement* 

My 1 (2tf) patient in tbit study ahowed 
atheloid ae w aa ent e involving ell four linfea end 
•nether 1 (2*0 patient feed ataxia of both the 
up,: er end lower llnhe* Remaining 3 <«#) patient were 
categorised ee nixed cerebral Palsy e» they all bed 
rigidity end tr snore both in ell the four Ltefes# 

Recording to topogrepMc distribution 
the oo«b*hmm& type wee dlpareeis which we* • aewi la 



». mmmnm 


1»D4?or»slft 


0. ATAXXft 


Qiadilpftrtsia 


2*Dlp-S)r«els 

3«Tr1grtur«als 

A. SPASTICITY 4,Rlght 

Hmty»r— !• 

5*Mt 

tomd&am&M 

6»0wdripar««lc 


15 

«► 

1 21 «?.f 

1 

A 





5 0 


vU? * ** *** p&tisaata of e«r«br*l p*l*y with 
K..crocfcp.,ali ft 21 (€7«7R) b«lczsg:ad to ap&ctie group* 

*“> / #5 ^ *#>«%,? % * 


7 ( 2 .;. 


m- w 

m belonjotj to hypotonic group, 1 (3.3;) goioneoi 
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lutd qpftfftie dlporeeia, On# petleot brio* aged to 
spastic quadripareaio group had associated arthro* 
OTWii ay&tAplet congenita. 



of all tteo spastica 55*3^ had epilepsy, and out of 
all hypotonic patient# 99, 7$ bod epilepsy* ohll# 
mm of tho etajtie or athetoid patient Mi any 

oritur#. In the silted type 1 out of 3 pattest s (33*3^) 














ottorHHMi tod alxid typo of cerebral palsy* Solti j 
presaatad as vpim&ic mbtmtm silty of behaviour* f patient) 
toil mm than oat typo of epilepsy tad thus labelled ‘ 
apileray* Cut of then® 2, on® hod n^te diyrrosia 

and other had apaetie hvodrlpai'Osls* 

H— lining 1 patient (3,%) tod generalised j 

\ 

©Ionic aolsuroa and belonged t© apaetie quMrlparaata* | 
Fundua examination was perforated in all the fifty | 

patlante ursdor study* where two patients of post j 

noolagltio oust revealed Ulfttonl optic atrophy* 

■ : . | 

X~Ray aktiU did not rtvt&i nay abnormally 1 b any of tfc# j 

cases* 

.. . .,• ■' | 

f&t average developmental quotient (15,0*) 

! 

among all the fifty patianta of oe r oter al palsy* wea 
94*.tK* Differential developmental quotient tn different 
tyyos of cerebral palsy is show, te Table 5* 

‘ . ■ ' • ' - • I 

ffaalBiwi dotal spwsntal retardation oaa s mn 1 n . 

Atbaftoal* and spaatio Tripareeie, where dcvelopaental 

of ©uly 11 sad W wart efeaarwd reflectively, , 
On the other hand least retardation of dovelopnont waa 
•eon in apostle left hetalpareeis, spent l© monepnraeie | 
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sli© man developmental Cuotiant in aptotic 
clpartsl* wet 33*31?' and In %potonle dip«pt»l« # th* 
corr©tpoudiiig vmlu® m« 2?«*C»4 # Out of all th* fifty 
patltntt under study 29 (58$) patient* hod davolopiwnttl 



l»vi®g aitrootpjamlly m® 




















PATIENTS HAVING EPILEPSY 




60 


4b mm 67* &> as sort of 28 tplltptici la 

thm mrlm t If yatUuti. had m mmnmH *%wtmmmphtaogmm* 
tta odmmm *f ns etmmlftty tare mutima la »yoel<mle 
stlxurts as all of tbn {10Q?Q had abBeroal laraciiiga* 

A|rj0 »i oil tilt patients wills a feaoraal ££ 
tracings* the wait 4svalefM«*tal quotient mm 3 t* 7 SC 
***** ttm overall man of aU tht patients mu 54,fH* 
Patient# hwisi ahaanaa •lftctx««zie<phalogi«as > In 
different grades of develepMetet qu o tient are dapiettd 
te tt«* 4, 

It it altar fro© this figure that iewtr the 
daveloptantal fattiest, higher art the aimatts of 
E ; G^dMoratlltlte, Hit tele patient its grewp 

hud spastic lMtl|Nurtaia (lit#) ml in EES 1st tad afeasafta 
•Ufteetiee of loft hOKlapterisal daaage* Kaae toe* 
dewetepatistaX quotient, holm# 10^ or tear 90S* 

If epileptics and their de^epetntal fuetiaote 
art eorraXattd (fig. 5) then m sm that epileptics have 
mm etesett of dwaXapoeixtal retardation* Hs$eri% 

Cif4> tf epllaptlea ted ilwiltynwitnl jpetlaat helot 
90K« fist patient Mowing to M*mt 0pm t*d 
aaaoeiated with septic atnlngitia, then lie toed it fear 

Jflii tfri ^IfafejdSfe 


M& m 1 * Otntrillscd «ii a^ikss 

«p£i«pay. 




m ts», 6 


»*•« 
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Em Ho. 18 • 8ur*t of splfco® mad s&mrp wmm ond 
pi®®® rovaraoio^ suggest tn§ s§« 
foou* ©rouafi loft foitofo mbM 
Cc # ) ftroe. 

5Qt« j 

* liii, tiilMiiWIOlll^^ ' 

Hi# 




II©* 33 * aaplitufl© £r«©u#ncy 

m right sM«| 0Ufg«itive of rlpt 

hMlafihwloal daaig©* 


5Q«r 

Twe* 













Hoi* tim&mmm 4a tfa* p&tlmtm of corobral 
palsy 4a « tmlvoraally knM fact (Portotola «t al» 9 
1955# G»r« «t «&•» 1f6$ t Stoma «t al* f 1981). 



rh * for ibis aale dc&inanea 1* difficult to 

oxplaiaa. Beuevsr, Lennox (1953) attributed tUa 
production of doe to their greater liability 
to congenital eerObrd defect* and birth injuries* 
wo also experienced do prupondorsynoop as do i 
female ratio i» our study mas 16s9. 

Birth asphyxia aaa the oeeonnsrt predisposing 
footer in our study* as 44§4 (22) of our pallets were 
asphyxiated at birth* Out of those* M (4) patients oars 
premature* Uhile fast 3#^ (It) had suffered from birth 
asphyxia inspito of being full term* Tho reason odd 
bo poor obstotrie aara* oom deliveries* aiaBaja^aa-* 
delivery and paucity of diagnostic and therapeutic 
sodalities in this field* Udanl (1963) and Oarg at al* 9 
(1965) rsportod asphyxia in 3®^ sod 33s aasoa respec tively* 
Andersen ( 1952 ) stated that* third to half of all mm® 
of aarobral palsy had evidence of anoxia at birth, 
hasten and i^leon (1955) found foetal diatraas to bo 
four tlaee mm®mr in cerebral palsy than in general 
population. Braun (1986) reported that Ulegyrie and 
status maraoratus of basal ganglia we basic pathological 
changes in these asphyxiated babies* The lesions ate 
pr incip ally in peripheral and dorsal areas of cerebral 
oortex* involving necrosis of flnri at the depth of mid 
and the neurodl —tlft of hesal-fanflia and brain-slam* 


Several other workers had reported pramaturity 
m® the principal risk factor (Bestnan at el*, 1t55* 

Churchill 1974* Prabhsker 1983)* The avureg® Incidence 
ef prematurity in cerebral palsy, according to man ia 
arouni 33#* thus prematurity is five tinea mores common 
In cerebral palsy than general population* About cue 
third (30#) of our patients too ware prematures 
though SShir of me® had suffered from birth asphyxia also* 
Shfea&turity principally causes sufospendyaa l^intra vtntr lotalar 
hemorrhage# Timm lesions are located at the centre of 
hemisphere in germinal matrix along ventricular region, 
with sparing of cortical mantle (Braun, 1936)* Beep 
white natter of periventricular region at the angles 
of ventricles, may undergo cystic degeneration -Perl* 
wnt ricui ar m 

the reported incidence of cerebral palsy due 
to hyperbilirubinemia is highly variable* This disparity 
could be due to me sice of sample under study and 
oeeuranee of Rh (B) negative individuals in that 
community* The reported value® range from 17*5# (Brandt 
et al*» 1958) to 5.8# (Martin I960)* be found met 
a (to) caws in air etudy bad sever® Jaundice during 
postnatal period one developed athetosis and other 
on® developed spastic dlparasis. Oerg et a* (1963) 


could reveal history of deutadica its 14.9# amt Shams 
et al * <1*0 elaborate! history of Jaundica to T< 
of their patient#* Rout of ear patient had ary najer 
blood group le» compatibility* Raised levels of uaoofugetad 
Bilirubin is blood say cause its deposition in ha cal 
f&nglla and ether parts of brain* like Cerebellum and 
subcortical atrueturea* n mm ehaagee usually # CCU IT irffeMBtt 
serw leva of wsooa^igated MUrubln is nore than 
*#t bevever prenaturity and anoxia aseentuate 
bilirubin neurotoxicity Dtoaoad at al« t 1966)* 

Fast infective pathology la tha next mmmm 
factor in tha eausetioa of ©arofer® 1 palsy* 16# (8) 
patients .1st air study notarial had post-infective 
•Oology* Oaiifar 11991) observed t1#3#* Cibbs at a* 
(1963) W* Gerg at al* (1969) 14*90* and dhama at al* 
(1981) reported T% such easts* 6# (3) af than in mxr 
study ha d laaxiy et» iter figures had been 

reported by Carg at al* (1362) 8^ and $iaa» at el* 

(1981) 7#* taeinine ION pa tianta had encephalitis. 

Qarg at al* also reported encephalitis in 6*4H cases* 
Various changes in cerebrel vasculature* vis- vasculitis 
end arteritis cause infareetion af cortical structure* 
supplied by affected vessel* tha offending agent nay 
also tens* direct destruction (neuronal-necroaia) af 


mmmm& taut l&mtlm of mat severe miles, 

mm® mm % hmim sewtainsntly fiMrUwl inwolva»m t 
while la others basal fungiis bear tbs brunt* 

Xa Mar to know the premltme© of various 
®X4ai©al types of cerebral palsy we classified eor 
patients seeording t© classification proposed by 
American Aeafissy of cerebral palsy (Bbwb sad Kill 

llfQK## * s^piunuui vMlANgr PHBI UP# Hfl WWPw» 

type ox CMKPoorsi pasty sc far owMrvec ay wmu* 
workers* Its Ht ^ wt Is repo r t ed to viyy fro® 

4054 (Phelps 1942) to &m (HerUt* et si* 1955)* 

768 of oar osss® bad spastic typo of defect* mis 
mar flgasres fairly e a l act d o with ethers • Asher at 
al« (1950) Wi BMsoa (1952) 02** Pertatoia (1955)* 
woods (195?) W* nUagwem (195©) 7» f mmiOU 
(1959) 7M*» ©art «t ai. (I960) 1M»* Sbama at «1* 
(1981* 02*7*)* But It is noteworthy that Fhalpe (1942) 
reports* wary low incidence of spastic variety ** bo 
noticed athetosis to be eipally ceacca. 

host la ms eocwroaee was hypotonic twMp 
oii«s was tiasNMo* la 14* «u»s* Other woMrs raportad 
It la 6*5*5 Cdere «t al* 1955) end 5* (Sbsraa at si. 

1981) patients* Relatively higher IncMcaee of hypotonia 
type la proseat series etwOd be the ye*»per ego of 
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mm patient® as mm of then my later convert into 
te*«tte or attetaSA typo (Crethors ate Paine 1959). 

*te JUAleeiiea of athetosis reported so for* 
Wtos* free 40,* (Phelps, 1942) to 2$ (iJartltx and 
fteln 1955). «e observed sthetoiA mvmmts in 
only 1 (250 eaee* Bat eta «r workers reported M#i«r 
i»iAoaeo«#oftetoia ot ol* (1955) mi* Corg «t al* 
(1965) 14*3$* Shame «t *1. (1981) M#* this lew 
fneidenoe in our study ooaM to duo to declining 
incidence of keraietenis sad hyper bile rubimaiA* 

M dorims earlier studios suitable teteteaent of 
neonatal fcmAlm like ptetoiherapy sad IMsasifo** 
trossfusioa* was not available. W sfl toti u n s p y itoolf 
was first used by Crseer ot si. la 1958. 

2% Cl) sstljust ftw ss isAAot itudv mi ter tal 

^mtlt mf; gfcl#y # Oygp -f £if* m 

sisjyyR9f i# iiiicMMft 3f#poj^tNi By 4nwi 9 % ax* 
(1981) tho Observed stalls la 0*916 (2) of their 
patients* thmi^i Perlsteic ot A. (1955) observed 
454 gush sosos. Bat it will sot ho wlso to eeupare 
these oasts du® to snail simple of our study* 

5 patients (6S0 ted rigidity ted traaors both 
In all the four limbs* They wsra tetagorisM in sited 


of cerabna palsy, Shorn ol ol (1981) si so 
reported assvdy ilailtr auSbsr of such cases (7*3/0* 

»*** Pain (1930) and XlUacwsrth (1958) reports 
3,®w«r incidence (2#) of these typo of cases* 

The nportsd lneldsne* of eoavulsive 
diserdsr* ilk eorobrcl palsy mngrn trm fM* (Yanoot* 

19*4) to 13# (Pirrl* ot al*, 1957). 36^ mm la 
our study suffered fro® epilepsy, Pattont# haring 
fetorUe cotmilsi©na wars mt Included* Gauger 
(1951) noticed asicurss la shout *0^ of his patients 
wtbil® respective values reported toy other workers 
are <* PscOstoin «t si* (1935) *7. sad Gar# «t si* 

(1983) 23*4#* Our values srs sll#it3y higher and 
the poas tto lo for shi s to wild too mho 

younger sgs of our patients* so W of our patients 
wars tosSsw t years of age* The younger patients 
sro s or® osMsoalv victimized toy soisur oa (f arlataio 
ot •!** 1953) * 

If opUootlos sro further dlohotowlaod* Mum 
wo so« that gonoreliaed tonle»olonio was the ooaisosioot 
mlmm typo* etoeerred la 43# ossoo* 'Our this obaorvetioa 
is further ascended toy Pertstein ot al* (1935) sad 
Gsrg st al* (1965) Ohs ©bservfd that typo of ssisuro 
la %% sad epileptics respectively* 18 iW>) o**t 
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®f total 12 patients suffering tram this variate of 
seisuree* were pasties and atm half of thm (*1.35*> 
h«l epeette diplegia* Fairly Identical flguraa had 
hoaa reported fey G*rg at al, (1963) Ubaro 73^ patients 
of pond Ml type had spasticity. 

Hast in the ©ccuraaca mm ryoolonic aaimir#, as 
M# of our patianta aahibitad this typo only. Fariatain 
*t al* (1953) afe ee rwd «yocionus in only f % of thair 
©atari®!, fha reason of this disparity could ha tha 
largtr proportion of hypotonic patients in our study 

M they hod hiahaat lonidanaa of *bm a> aaiscuras ( Bauer 
ifPIl 

We afeaare^d Tirafl t —a taaiii eeintraa in 

wQHifc Afc,. JH jyaiJLia« A m I® itm ifjrn iiflt Pi larmirrtlh «— «*- ^ jM ,/aar- Mte, -mJIfr 

iv*|jt pimMEiiS* ^3J* wt pfct&ttRtS 0if g@B#f^lS#@Cl 

tonic typa had spasticity* Fariatain at al* ( 1935 ) 
alao had 1% patients of genartOiaad epilepsy imeeptiag 
^iwftiiiii m! tvaa* In tliair atudr satarial and w$ i n eludo d 
fairly alaHar auahor (14,2J4) of patianta of Identical 
typo in tha fora of generalised tenia (10*7^) and 
generalised clouU (3.7J0 variety* 

tmMsmm of Food epilepsy aaa 10*7# in our 
patients* fwo third. patients of this variety had 
aputiftity utilla remising ana third had hypotonia. 



my easily h® elsaed or Aisoaunted* Half of thoso 
patients bod speati© diplegia and rant half bed nixed 
type of eerebrei pales’* 


It la important to oospore thee® florae «Ufe 
general population* lauafclk at el* (I960) stated thnt 


Hast 7*1^ of our patients had mixed type aaisursa 
(sore tfasa © m variety}* Vo did not Observed any patient 
of Petit Ml typo* 1*6$ of Farlsteln art el* (1935) 
aeries mad 4,8$ of Garg at al« (1965) aerie* Had Petit 
ml leisures* 




It &m further he added that aajerlty (7554) 
of epileptics belonged to anastic typo of oortrtirol 
poloy or in other wsfAjs 55# patients of the apostle 
group gaw history of eonvulalone* Alnd and Cohen 
(1950) included 65# and Perleteia et el* (1955) 
reported 60# epileptic®, But Oar® et el# (1965) 
resorted that only t1,7# of ell their spastic 
patients ewer hod soisereo* 

liowewr incidence of leisure# wee highest 
is hypotonic patients i*e* 35*7#* Baser (1978) alto 
reported mmimm incidence is atonic patients hut 
his figures (69$) are lower than curs* It is iaportsmt 
t® aantics here that #11 the patients of hypotonic 
diparesis had epilepsy is our series t*e# an incidence 
©f 10054, mm of ©ur patients helonginr to athetoid 
or ataxic category was epileptic* 
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alcrectnfcaly and nmt followed by spasticity whore 
39$ had associated BUnMq^Hy* 

E'cteyad nilestones is the psmsentation 

of etrtbrrl palsy* Psychologists sad pediatricians 
differ in thtlr approach to devslopMrtal or sasrerat* 
^Mle. psychologists tend to bass thslr score cr. the 
ability to pass a certain tsst or smite scars* ths 
pediatricians oast to taMNf§ sat past whether ths 
child can achieve s particular sit ill hot ths maturity 
of Ms response and therefore bov loaf hs hss boon 
obis to do it* ths Minions basic ate is to dotormte* 
bow for ths Child has developed te relation to normal* 
Oat of ths methods of expression of dses&spMat» *c** 
tbs purpose of comparison* is to assess oMM 9 s 
Oavslcpssntsl Ciaottent (D*Q*)« finis ws haws oaf ©Mated 
dsvMopMfttM quotient of each of fifty potiinta 
according to msthes dssoribsd by Prehfcakar and Kumar 
C1933). 

Avarags divtispsciMl quotient of Mr study 

was 3t*9?4» tecteu© dsrelopsMmtal retardation was 
observed In Athetosis $)•••;* * It 8 .-) cad spastic 
trip&rsais (D*Q* If#)* Though much emphasis oa***t 


b« toparted to the* a figures as one patient only 
beloagtd to t&MNMt C&tegOrieS. 

to to® sequence of developnental 
retardation ere Hypetenie* (D.O* « 15.1*0 rad spastic 
Quadriparetto (B.Q. * 26 *6#) patients. While least 
dcvetopanwtcl retardation was eoen to ataxic (D.G. » 
d5$), 3pastio (laft) heniparatic (D.Q. * 59*750 and 
3pa»*:tto (left crural) aonoparetie (D.a* • 57*050 
patient®. Spastic Atparatica which eaoprtoed toa 
substantial Mount of protant study ceteris! t hod 
dmstormmtal quotient of 33 * 3 *$ and overall B.Q. 
to all too apostle® wa® 36.95&. 

KtocttecaccplMtofrcphle abnormalities or# 
quiet fraspant to cerebral palsied children, but 
tooae abnensalitles beccrae store apparent and frequent 
if epilepsy is also associated* All toe patient* 
ware sedated before hand a® they were not cooperative: 
However m appreciable difference ie noted to sleep 
end awake recording© (Gauger, 1951)* 

fteperied value* of abasias! 22G treeing# to 
cerebral palsy varies fra* l§# (Aird «t al* 1950, 
Perlateto at al. 1955) to 80 # (Gauger 1951) t However 


n 


60^ of mar patient# had Mites tidily abnormal mi 
r%wr& 9 m Bauer {19 75} found fairly similar number 
©f patient® (61*3P£) fmv. lag abnormal eleetroemsephalogram#* 

If these patient® with abnormal eloetroer.cep- 
holograms are further eubelaaaified than it had been 
observed that maximum abnormality is mm in spastic 
patient®* Aird end Cohen (1950) noted 88* l®S abmormslity 
in hi# study material end Forlsteln et el* (1955) 
noted, it la about 7& patients* Thsixtft ©till lower 
figure* (6114) had been observed by Bauer (1970)# 55# 

©f ear spastic# had abnormal tHmtmmmwpim%&gem» 9 

Jm contrast* w® recorded maximum abnormal tty 

It a y% . 1L';&ae»nmMe a> jam Af :riieta, 41 rttrii .if ' l> 1 %|,| M | I, Jjlr ja.,% ^ Ajfti J# -WWarfSi- eftijjjtfT dlflto nrfflr df^dSSSi. M *fbM' 

in hypotonic patient# out our xtgure# xaxriy 

coincide with that of Bauer (1976) corresponding 
figure ia 71ft* Moreover 66*614 of mined type of cerebral 
palsy in our study had abnormal ESS* But it is important 
a# mete here that free of cereb ral noisy was 

observed in only Iff (I) patient® by u*« 
be difficult to cessment on them* Same hold# true for 
ataxic and atheteld patienta* Kona of the athetoid 
patients (2)4) had any dlectroeneeplwleipmphic abnormality* 


TM# mm.% rm aoMble* because athetosis la caused 

tiy crctrapyraaidal lesions* sad to^erios to extrapyraaidal 

atruetursa (being deep stated) do not usually produce 
abnormality to aOLcetresnoaptaaiocnuMi* 

%ilepsy, a* toe as episodic electrical 
abnerwality of brain* fd«t frecuently gives rise 
to sqm aleetrcrtmoeptolographie abroitaolity* either 
to toe for© of totasviotal discharges or as a rtnif ©station 
©f total* breto dosage* Out of all tot 6cp patients 
having abnormal eleetroencephatogroas* only two third 
had epHep^r while rest had HO abnorMllty without 
ever a^erieoatog eetoures* Gibbs at al*» (1963) 'however 

fiwfls. HI MNHNtti wnt IIP 

Mrs cosejoi* waong BoiiwspiAepsiOa sn a il opxa&aps&os* ■*■** 

Bin* studv tocidena a of sfaneeaal EfPO to eolleotles ms 
m while aaong non epileptic* only 301$ had abcoraal 

i*ut l^^ie ^ 

alaatiMisooplaalopwiphio findings to eplleptf © tod 
non epileptic gro ups to Midi toe sane, except for 
mieb higher ineidtnee of roroal record a in a©»»s»l»Mre 
gred^ while auoh frequent aeeurmee of spike foci la 
at I yurt group* 

W fl gy w W * 
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High degree of MstorttMt «ditt between 
laterality of eUfldleal Invol v e men t and the laterality 
of elec troemeeptwle graphic elMNrmallty in cerebral 
ptlsy, la symmetrical forst cf cerebral palsy, the 
oloctroeriCf^imlogimpMo abtmrmelities when present 
or® usually bilaterally symmetrical but in aaymmetrie 
forms, £36 findings are either wUftt«nl or predominantly 
®k ooutralateral aid© (Perlstein ot al. t §55). 

About on® quarter (28.6^) of our patients hod focal 
changes in KEG and In 62,996 of these cases, tho 
latorslisaticn « as correct i,e. laterall sad to the 
aid® opposite of motor deficit. Maximum ^totalisation 
was soon ir. hemipsretie patients as all (100tO tha 
patients with loft fcoalparesls revealed right hoaiaphorlcal 
damage while two third patients of ri$*t hsalpsroala 
had only loft aided and rest on® third had predominantly 
left sided abnormalities, Sent of our patients with 
bilateral affection clinically* had. asymmetrical US* 
Reduced vcltag# production and. asymmetry ®f sleep 
spindles were the moat significant abnormalities in 
laterallaing sao, Gibbs et al, (1963)aoted lateraliaation 
in k% eases and out of that, in tha lataraliaaiion 
was correct* But this should not aesr. that brain dam a g e 
is exclusively unilateral in hemiplegic patients 
(Gibbs at al, 19*3), 
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la a© si ef the patients them was evidence of 
intevnittent generalised slowing suggest 1 ve of dif *uss 
toil® danage while next corasca abnornsllty was spikes 
or spiks-*M*slow-weve ecaplexes which however were 
tomon In epileptics. 

In the lost we have tried to compere EEC 
a irreality end inthpwtil quotient , ps our eerlee 
average developaeatsl quotient wee J4.9JC end majority 
©1 our patients (76%) feed develop®#® tel quotient below 
5®^. The developmental retardation wee more eevere in 
the patients with abnormal £16 then in the patients with 
noinel KEG* this ms statistically significant es 
value is /Q.Q5* this suggests that ©or® is the AewtiLopmmtel* 
retardation* ©or® er® th® chances of abroraellty in 
#l#ctro«ne®phelograiss« W® could not find any study 
oorrelatii^ developmental quotient end E£0 findings 
cerebral palsy but studies son-due ted, wtter©* intelligence** 
quotient baa been onirelnted with ESG finding in these 
patients, report that ©ore severe th® ©ental retardation 
note are the chances of ISO abnormality (Gang er 1997* 

Gibb® et al* 1963)* Vt *&•© observed significantly nore 
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mmm and cowclusicss 


nm f room* wsrk nUtM, ■aootvo* 

smspbmlsigtmhf and opilopoy in eirohral pH &?* no 
porfowod mm 5© patianto of ot rohr ol palsy* anty 
potion* ms ola o s t fio i ncordiag to tbo ol&oeifiootloa 
prepoood fcy *msrlmn Aoadooy of egrtbrsl palsy (Down 
and Kill* 1980) • totalled porinatal history and history 
of mmntm bating infancy and ohilAhooA, up to tho mgs 
of 5 yoorot oos than otfkod for t fra the ootbor of 
tilt potion* • Sptolia oophaolo was inpartud to tfco 
history of mimmm* Dotoilo of AovoiopDoatol tilt 
sto mm mm oakod In ivory oaao individually* Omplsts 
physio®! oaHwol ntioi t v*? popfomid in nny f umaf odth 
•poolol oophoolo to MtstldilMl oxaoiiiotioo* Fundus 

WByQL Jp*PBJr SmMXJLg Wwwm mgW # wHi liilPI* 

ring non O w n la oil tho mmb« Bontlm liociroak** 
oopnaiogrrep/u,© noosraiisg no ©ono im mmif pooioost 
•Omt mmm imOot t d hOf llO ThtsmS. Ohaamti oou i WmS l&bulstcd 
Md 4818 smUfmA* 


Ago of tho potmts ragod fim ? rath* to 
4& mm. HIh dfiaiMHAd la Ohio study and nalst 



Birth Asphyxia (460 and Preaetartty (30%), Mmng 

tha avente »f infancy end childhood* Paat-lnfwstiva 
imttiolefiy (16ft) was tha nest e«i^i preelp listing 
factor* 

fh« $mpl® ms dealaatad toy spastic patients 
wl» ocnstituated tha ham (760 of thla aarlaa* Juacng 
than dipareais ms tha esaaaaast xotor defeat as they 
«*ly ©owprlsed of nearly half (460 of tha total study 
material* Wypotsaic cerebral palsy was the next 
ccnaoaaat typo, etoaarved toy us in 14$ ecus. Athetosis 
«tal ataxia ferns wart foygd to tot vara* 

%ilspay ia a fairly aaaaea problem as 56% 
patients. ewer experienced eelxttree ia their iif a# 

Tha clinical type af aaicura 9 otosarwwt toy ua. in 
descending order was * generalised tcnlo-elonl© (43%), 

(160* tonic (10*7!t)» focal (10*7%) 

PqrSbMMtor ( 7 * 1 %) « mixed (7*1%) and generalised if 
mimic (3.5-0* X&at&ansa of saixiiraa was highest in 
hypotonic type in which 85*7% had epilepsy* fhia waa 
fallowed toy mastic variety, where 53% ware apilaptiaa. 
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vetardrtlon it « **ry teportant 
aanifesiatioa *f earebral pstoy, fts Mftn develepaMfital 
(B*Q.) ef «wr patient* w« 34 *95*, with saxtour 
retardation to hypotonic cerebral fetor* Were ©r to*©, 
atoitor extant of devetopeMtel retardation had been 
observed to epasbto trSpareeto *M a that© sis but met* 
a«phft«to ©auto set he divan t© ton* a* both theae types 
mm represent ad by 1 (20®) pattest only* Least retardation 
ef d®vetop8«Kt efts mm to speatie toeipareeto (Left)* 

•W if ®er pettoKtft laid ahesreel electro- 
enesptotograne* %e*ttc petteat* tod. quiet fair (5%) 
Sto sses ad MB atoaras&iby mm&dtMMt shanco* odt 

w Ww ▼*«» IRVOTVi tStojggptoHB' mPMppwPNWMMP' spr top 

BUB abnsFnalitv were to hysteria uttletta se 70^ of 
mil### 2 mb& k^iimpmu *imi mse* oft&4o*& syiii 

isooeeei^rare to ataxia a **^ athetehto* Out si the 
patient* tovtog ateoraal HO, one third sa aitossrea at 

ItoUL* Wfl ■• iWSM##8 IRJNtMME* $Am€C$I>A IMA 

focal shaneea to MB and out ef thee, to 6B»9W sates 
the totmlisati^ m» esrreof toe, efaante* sera seen 
to toe eppeaitft healapbere* Out of all the patients 
oavlng '■ ^ **d *- ft, * $£ had Bevetopssntal euattant 

betov the eeea talus C ftofltf)* *e also observed that 
sheas** ef &2>*baweality vert acre, to sore severs 
devetoMMntal retardation* ilae* epilsptsea had quiet 
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* ntirtitlon so 8554 o£ 

tli«« UMl s # o* Mow »** 

Fallowing eoa8lusi«a «©«M he drfrim fro® 

preset study*- 

1» Hrtss «n pretatMBtly effected e§ ntlet 
*«■&• ratio ««« 16*9* 

*• A^pdUi msA Praam turity ere the tw* 

w»sl VBMcift etiological factors as these 
®a^T rare responsible |« two third races* 

J* %ftstis out rnuacer mj other eliniral tyre 
«f «*raHraX peisy at W petltsts MLoigid 

©* ^eisurs minor© ers ere eery xrwijp *nt in 
rareferal palsied sM3Ijw it pore 

MUt* \3©PM IMS SfifXffSf# ^p©TOfflawS 

-Man fc, limit W'Tili TOir ijiir 'iMifHMito tjUftrlfeifr w Ato A ™ ' W iiWir'fflftl •*** Sl|| 

type jus pEiin &JX. zr/poxonis raparesjui <**« 
p er tt y^ter er e pert rawraifly raspllrated py 
epilepsy* file MSMasst type ©f aeicure disorder 
.is fMMll .std toniradoai* (400) followed pgr 
Hyetlomui CIS:*}* 

9» Draelsprasitsl Retsidstioa Is usually always 
there in rarsPral pdsy m mm daradapaent 
tpatiraft was 3^*9^. Ksniaua dersleprantsl 


wm mpp&rmt in hypotonic cerebral 
P*tsy ^illi loaat retaliation ma a feature of 
«pa»ti® headparaais (Loft). 

6* abaoroaUtiaa are 

OMiat SMfMMfc la mtM palsy oo 
potloota war® fearing asi-aatlolly oboonMl 
reeopte* Chances of EM© abnormality or* 

MMPO if #PH#PS¥ it OQOO QiO i tOA. Mare 0VW 
efeoaoes of iSMbnmality are ooro in 
hypotonia oarafersl noisy followed tor apostle 
nwr*ety* 

7«» nig** <t®gy®e of ooMorteiioo exists tattisan 
an tnr to i ty ox oiimoai findings ons. 

#4w<ii» yg > Asysuaotry oonotlttttoo the aoet 
slgnlflaaot &s0*odM*ttmlity la agywatrieal 
typos of cerebral palsy like feeaipareai*. lit 
tiresa o&ootxoaoooi&olofroaof m plitude ease s 
to hacv* sort loooUslag tolas tt son frequancy. 
^oppression of voltage production* especially 
reduced toXtag# of plodles is idtttti UtwaiUo&aK 

Qfjflflu 

®» mp mmm mn %Mm, mw wmmm 

la those patients os pkttoiftorsl el tigia&l stoto 

which I«*i^ii#a epilepsy ■* wMasarily 
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capntM ft»»2f in asjor convulsions sr in 
obvious o l lnl ol Misures. Ths minor Mn&fsststlons 
of spilspay, if prasaat art llWkf to %• 
w»rl«W or 

9* Higher is tha dovolopsontsl retardation* 
mm mm tha ohanoas of Osbaomality* 

10» KlaetfSMttsptMO^gi'ipIgr adds anotfcar OImmIao to 
our via* of sarSteral polar* Xn tonbiuntion 
vUfe stasr piruntm of ©valuation, it is 
for* <iis^B©sio aftd prognosis# 


mmmmmmm 
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